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The present invention relates to a method of applying and evenly distributing a quantity of a 
particulate material within a shallow tray. The present invention further relates to an 
apparatus for the application and distribution of the quantity of the particulate material w.th,n 
the shallow tray. 

Within the technical field of producing frozen and dried products such as frozen or dried fruit 
or vegetables or ground or dried and frozen coffee, a problem exists in obtaining an even 
distribution of the particulate material within the shallow tray in which the material is handled 
and transferred to a freezing station. It is to be understood that it is of the outmost 
importance for obtainment of a homogenous frozen product that the material being a 
particulate material is evenly distributed within the shallow tray from which the particulate 
material is transferred to the freezing station. Provided the particulate material is unevenly 
distributed within the tray constituting a transfer tray, part of the material may not be dned or 
frozen when exposed to a low freezing temperature due to an accumulation of particulate 
material and therefore, in order to minimize the process time for freezing the material and at 
the same time ensuring that the material is property frozen, the particulate material should 
be transferred as a homogenous layer from the shallow transfer tray to the processing 
station being a freezing or drying station. 

It is to be understood that the technique of obtaining an even distribution of material within a 
shallow tray constituting a transfer container may be used within numerous technical fields 
within the foodstuff processing industry, examples being the field of producing dried and 
frozen coffee, the field of producing dried fruit or vegetables conventionally used for 
breakfast meals, etc. 

It is an object of the present invention to provide a simple and reliable technique for the ap- 
plication and distribution of the particulate material within a shallow tray in which the 
material is received which technique ensures an even distribution of the, particulate .material 
within the tray. . ■ . n ; 

It is a further feature of the present invention that the technique of applying and evehly dis- 
tributing the particulate material within the tray provides a delicate and ffiinimum forte 
impact to the particulate material. 

The above object and the above feature together with numerous other objects, features and 
advantages which will be evident from the below detailed description of the presently pre- 
ferred embodiments of the technique according to the present invention are in accordance 
with the teachings of the present invention obtained by a method of applying and distribut- 
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ing a quantity of a particulate material such as ground or dried coffee within a shallow tray, 
comprising: 

providing the quantity, 1 : *J' ; 

delivering the quantity within the tray, 

vibrating the tray horizontally at a low vibrational frequency and for a specific 
period of time for causing the particulate material to be evenly distributed within 
the tray, and 

transferring the quantity from the tray to a further processing station such as a 
freezing station. 

According to the teachings of the present invention, the even distribution of the particulate 
material within the shallow tray in which the material is received, is simply obtained by 
horizontally vibrating the tray at a low frequency such as a frequency below 25 Hz<and for a 
specific fairly short period of time such as a period of time of 15 sec. - 2 min. The vibration 
of the tray is to be performed in a horizontal direction exclusively without causing the 
material to be shaken vertically in order to prevent the material from being deteriorated and 
also for the obtainment of an efficient rearranging or repositioning of the particulate material 
within the tray. 

The quantity of the particulate material to be evenly distributed in accordance with the 
teachings of the present invention may be provided in any adequate manner by means of 
any mechanical means such as a conveyer belt or in accordance with the presently 
preferred embodiment of the method according to the present invention be provided from an 
overhead distributor such as an overhead openable hopper for ensuring that the quantity is 
readily introduced into the specific area defined within the vibrational tray. 

The vibrational tray may in accordance with the teachings of the present invention have a 
bottom surface constituted by any solid or pliable: means such as a ; mo,yeable plate or 
alternatively and preferably a flexible and foldable foil or web commonly known within the 
technical field as a shuttle conveyer belt. Through the utilization of ajshuttle conveyer belt 
constituting the vibrational surface, asimple and reliable and further wear-resistant means 
is provided for the transfer of the particulate material to the further processing station. 
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According to a particular feature of the method according to the present invention, ,the 
rearranging or repositioning of the particulate material within the tray;fo,f=the obtainment of 
an even distribution of the material within the tray, is further promotecj aipd improved by the 
provision of a plurality of stationary or movable pins which are positioned within the 
particulate material while vibrating the tray, Surprisingly, it has been realised that the pins 
which may be stationary relative to the vibrating tray, i.e. pins which ar&.moved alqng with 
the tray cause the particulate material to be swiftly repositioned provided the pins are 
positioned spaced apart in the direction of the horizontal vibrational motion of an order of 
several times such as one order of magnitude (order of 10) the amplitude of the vibrational 
motion. Provided more pins be positioned, the repositioning of the particulate material is on 
the one hand accomplished more rapidly and on the other hand provided the pins are 
positioned spaced apart, the process of rearranging and repositioning the particulate 
material for obtaining the even distribution of the material within the tray is prolonged. The 
pins are, for ailowing.the pins to be used in combination with the above described shuttle 
conveyer belt preferably provided as pins extending from an overhead bar into the shallow 
tray and as stated above the pins are preferably stationary relative to the tray. Alternatively, 
pins may be moved relative to the tray as the pins may be stetionaryjrtsjative to the frame in 
which the vibrational tray is suspended for the vibrational motion. ' $ 

The present invention further relates to as stated above an apparatus f£r applying and 
evenly distributing a quantity of a particulate material within a shallow fey. The abdve 
object, the above features together with numerous other objects, features and advantages 
which will be evident from the below detailed description of the presently preferred 
embodiments of the technique according to the present invention are in accordance with the 
teachings of the present invention obtained by an apparatus for applying and evenly 
distributing a quantity of a particulate material such as ground or dried coffee, comprising: 

a delivery means for delivering the quantity, 

the shallow tray constituted by a vibrational tray for vibrating at a low frequency 
and being positioned below the delivery means for receiving the quantity from 

the delivery means, \ 

| • , iii; i 

a vibrational generating means connected to the tray for ; vibrating the vibrational 
tray for causing the quantity received within the tray to heavenly distributed 

within the tray, ' 1* 1 

[ liir ! 

• S • 

i 

BSO-2003-09.Z9-G \116VJ98\M_E8 doc 



4 



a timer for actuating the vibrational generating means for a specific period of 
time for causing the vibrational tray to be vibrated for a specific period of time 
set by the timer, and 

• v i ; 

a transfer means for transferring a quantity from the tray to la further processing 
5 station such as a freezing station. 

! * *;[• • \ 

The apparatus according to the present invention may further advantageously be imple- 
mented in accordance with above described advantageous and preferred embodiments of 
the method according to the present invention. Still further, the vibrational tray of the ap- 
paratus according to the present invention may preferably be vibrated horizontally at a 
1 0 frequency of frequency of 0,5-25 Hz such as 1-20 Hz, e.g. 2-1 5 Hz, such as 3-10 Hz 
further preferably approximately 5 Hz. 

In the presently preferred embodiment of the apparatus according to the present invention, 
the amplitude (RMS: Root Mean Square) of the vibration of the vibrational surface is of the 
order of 5-50 mm, such as 8-25 mm, preferably approximately 20 mm, the vibrational 
1 5 impact being of a sinusoidal configuration or alternatively any other configuration. 

I • ! i;n : : 

The present invention is now to be further described with reference to ibe drawings in which 

Fig. 1 is a vertical elevational view of a first and presently preferred embodiment off an 
apparatus according to the present invention for the handling of granulate material; in 
20 particular granulate coffee for providing an even distribution of the granulate coffee within a 
shallow tray of the apparatus, •. 

Fig. 2 is a top view of the apparatus shown in Fig. 1 illustrating the tray of the apparatus, 

Fig. 3 is a vertical sectional view of the apparatus shown in Figs. 1 and 2, and 

Figs. 4 and 5 are photographs of a prototype apparatus illustrating the introducing granulate 
25 coffee into the tray of the apparatus and the effect of the provision of certain pins within the 
tray for the promotion of the even distribution of the material within the tray, respectively. 

In the below description, a technique of evenly distributing a particulate ; material such as 
granulate coffee or similar product is described. In this context, the tamp, particulate material 
or granulate material is to be construed a general term comprising any foodstuff product 
30 having a size varying within the interval 0.1-10 mm equivalent to the major dimension of e.g. 
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a sphere. The material in question may e.g. be dried or ground coffee or fruit components 
such as slices of bananas, hazelnuts and similar nuts, abricots, apples or any other product 
which is dried by freezing at a low temperature such as the temperature of -50° C. 

The technique in particular relates to the step of evenly distributing the material in question 
5 such as the granulate coffee before transferring the material into a freezing tray which 

necessitates an eyen distribution of ttje material for ensuring an even drying and freezing of 
the material. 

In Fig. 1 f a first and presently preferred embodiment of the apparatus for the even \ 
distribution of granulate coffee is shown designated the reference numeral 10 in its' entirety. 

10 The apparatus 10 is also shown in Figs. 2 and 3. The apparatus 10 comprises a top frame 
12 which is supported on a total of ei^ht supports, four of which are shbwn In Fig. 1 and 
designated the reference numeral 14. At a teft-hand end of the frame 12, a motor 16 is 
mounted, which motor is connected to a drive rod 18 through a gear assembly 20. The drive 
rod 18 is connected to a tray 22 which is journailed on supporting rails 24 for allowing the 

1 5 tray to be moved from the right-hand position shown in Figs. 1 and 2 to a left-hand position 
juxtaposed the left-hand end of the frame 12 and in close proximity to the motor 16 during 
which motion the particulate material received within the tray 22 is expelled into a freezing 
tray not shown in the drawings. 

The tray 22 is as mentioned above supported on the rails 24 and is suspended relative to 
20 the rails 24 and the frame 1 2 for allowing the tray to be vibrated at a low frequency such as 
a frequency of 5 Hz. The suspension elements are shown in Fig. 2 one of which being 
designated the reference numeral 26. The suspension elements 26 are^made from low- 
temperature resistant polymer material such as nylon, web or similar flexible and bendable 
material which may stand exposure to an extremely low temperature sUfeh as -50° C. The 
25 tray 22 includes a perforated bottom 28 and vertical side walls defining'^ shallow tray in 

which the granulate coffee material is introduced. On top of the perforated bottom 28, a web 
of a shuttle conveyer belt is mounted, which shuttle conveyer belt is fixated relative to the 
tray at the left end thereof by means of a beam 30 and passed round a right-hand roller 32 
and further round a left-hand roller 34 and fixated relative to the tray by means of a clamp 
30 assembly 36. The shuttle conveyer belt serves the purpose of delivering the granulate 

coffee to the freezing tray position below the rails 24 at the left-hand end of the apparatus 
10. 



i hi 
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The tray 22 is as mentioned above constituted by a vibrational tray whibh is caused to 
vibrate horizontally exclusively by means of a vibrational generating motor assembly 38 
connected to a bottom bolt assembly of the tray for causing the tray to oscillate horizontally 
at the frequency generated by the oscillation generating assembly 38 such as a frequency 
of 5 Hz and at an amplitude of 20 mm RMS. 

A particular feature of the apparatus relates to the provision of overhead mounted pins 
which extend into the interior space defined within the tray. In Fig. 3, these pins are shown, 
one of which is designated the reference numeral 40 and which pins are supported on a 
transversal beam 42. The pins 40 extend down into the inner space defined within the tray 
22 to positions closely above the shuttle conveyer belt and serve the purpose of promoting 
the rearranging or redistribution of the granulate material being granulate coffee received 
within the tray for promoting the even distribution of the granulate cofiei through the 
horizontal vibration or oscillation. The feature relating to the provision 6f the vertical pins 42 
which are moved along with the tray 22 is demonstrated in the photographs shown in Figs. 
4 and 5. 

In Figs. 4 and 5 , a prototype apparatus is shown, which apparatus includes a tray similar to 
the tray 22 shown in Figs. 1-3. Centrally within the tray shown in Fig. 4, a bolt is shown 
protruding upwardly which bolt was. in the test run of the prototype apparatus connected to a 
drive rod of the oscillation generating motor similar to the assembly 38 shown in Fig. 2. 

In Fig. 4, the granulate coffee is simply introduced into the tray from above and positioned 
defining a hill at the center of the tray. After a short period of time of horizontally oscillating 
the tray from left to right in Fig. 4, the granulate material is rearranged iahd repositioned and 
as shown in Fig. 5, the pins extending into the granulate material promotes the rearranging 
or repositioning of the granulate material. ] i\< » 

In Fig. 5, different sections of the uppermost end of the tray shown in Ffig. 4 is illustrated 
after the short term oscillation of the tray and as is shown at the bottom end of Fig. 5, the 
part of the tray including the pins extending into the granulate material, 'the granulate 
material is perfectly repositioned defining a level or horizontal top surface. At the uppermost 
end of the tray shown in Fig. 5, the granulate material has to some extent shifted its position 
as compared to the position of the granulate material shown in Fig. 4, however, as is 
evident from the photograph of Fig. 4, the granulate material still defines a larger thickness 
at the center of the tray as compared to the outermost sides of the tray. Comparing the area 
not including the pins with the area including the pins, it is obvious that the horizontal 

I 

1*1 
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oscillation or vibration of the granulate material causing the rearrangement of the granulate 
material is enhanced through the provision of the pins. ; ~J 

The prototype apparatus shown in Figs. 1-3 was made from stainless steel including a tray 
measuring 1 220 mm x 520 mm. The tray was capable of evenly distributing a quantity of six 
kg granulate coffee within a period of time of 30 sec. which oscillated at a frequency of 5 Hz 
and being exposed to a vibrational amplitude of 20 mm RMS. 



(..; 
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PATENT CLAIMS 

1. A method of applying and evenly distributing a quantity of particulate material such as 
ground or dried coffee within a shallow tray, comprising: • .< 

providing said quantity, 

delivering said quantity within said tray, 

vibrating said tray horizontally at a low vibrational frequency and for a specific 
period of time for causing said particulate material to be evenly distributed within 
said tray, and 

transferring said quantity from said tray to a further processing station such as a 
freezing station. 

2. The method according to claim 1, said quantity being provided from an overhead 
distributor such as an overhead openable hopper. 

3. The method according to any of the claims 1 or 2, said tray having a bottom surface con- 
stituted by a flexible and foldable foil or web or a shuttle conveyer belt. ' . 

4. The method according to any of the claims 1-3, said tray having a plurality of stationary 
or movable pins to be positioned within said particulate material while vibrating said tray. 

5. An apparatus for applying and evenly distributing a quantity of particulate material such 
as ground or dried coffee within a shallow tray, comprising: 

a delivery means for delivering said quantity, 

said shallow tray constituted by a vibrational tray for vibrating at a low frequency 
and being positioned below said delivery means for receiving said quantity from 
said delivery means, 

I 

a vibrational generating means connected to said tray for vibrating said 
vibrational tray for causing said quantity received within skcijtray to be evenly 
distributed within said tray> 
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- a timer for actuating said vibrational generating means for a specific period of 
time for causing said vibrational tray to be vibrated for a specific period of time 
set by said timer, and 

a transfer means for transferring a quantity from said tray lb a further processing 
statioii such as a freezing station. f 

6. The apparatus according to claim 5, said delivery means being constituted by an 
overhead distributor, preferably an overhead openable hopper positioned above said tray. 

7. The apparatus according to any of the claims 5 or 6, said tray having a bottom surface 
constituted by a flexible and foldable foil or web constituted by a shuttle conveyer belt. 

8. The apparatus according to any of the claims 5-7, said tray having a plurality of 
stationary or movable pins to be positioned within said quantity while vibrating said tray. 

9. The apparatus according to any of the claims 5-8, such vibrational tray being vibrated 
horizontally at a frequency of 0,5-25 Hz, such as 1-20 Hz, e.g. 2-15 H?;>such as 3-10 Hz, 
preferably approximately 5 Hz. 



ft 



irr 
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